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5.   Brain fields and cortical localisation

The conception that the processes in the brain which mediate
between stimulation of peripheral sense organs and behavioural
response are of the nature of field processes, rather than of nervous
conduction along anatomical connections, is very strongly
supported, if not indeed demonstrated, by the effects of removal
of parts of the cerebral cortex by operation. We will now leave
Kohler's and Koffka's works for a moment to consider some
experimental work relevant to this matter.

It has long been known that  direct  electrical  stimulation  of
particular regions of the cortex produces movements of the trunk
and limbs.   The part of the cortex which will excite movements
in this way is the motor area.  Moreover, within this area, regions
can be differentiated by their connection with the movements of
different limbs and muscles.   But although stimulation of these
areas excites specific movements, and although these movements
are normally associated with these areas, yet they are not dependent
in any fundamental way on the localization of these areas.    For
instance, Graham Brown and Sherrdngton destroyed the arm area
of the left motor cortex in a chimpanzee, with resulting paralysis
of voluntary movements of the right arm.  In a few months' time,
however, recovery was so complete that there was no  obvious
difference between the movements of the two arms.  The arm area
of the right motor cortex was then very nearly destroyed by a
second operation.   This gave the expected paralysis of the left
arm, but there was no noticeable change in the movements of the
right arm.  This shows that the recovery from paralysis after the
first operation had not been due to control of the movements of
the right arm having been taken over by the cortical area normally
controlling the left arm. A third operation showed that the recovery-
had  not been  due to  regeneration   of  its  proper  cortical  area
destroyed by the first operation.   Moreover, the paralysis of the
left arm resulting from the second operation also disappeared
after a couple of months, and now the ape could use both arms
for normal complicated voluntary movements, although the motor
areas on which the movements of the right and left arms normally
depend had both been destroyed.

This experiment shows that though a particular area of the
motor cortex is normally functionally related to a particular limb
or group of muscles, yet if this area is destroyed, its function is
taken over by other parts of the brain.